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(54) PLATING DEVICE 

(57)Abstract: 

PURPOSE: To provide a plating device which can coat a semiconductor 
wafer with a plated film having a uniform film thickness. 
CONSTITUTION: hi the title plating device which coats an object 10 to be 
plated with a plated fihn 20a by positioning the object 10 opposed to a 
stirring plate 3 1 which has a plurality of injecting holes for injecting a plating 
liquid 20 and is arranged in an injection cup 21 and injecting the plating 
liquid 20 through the holes, the stirring plate 3 1 is constituted so that the 
amount of the plating liquid injected through its outer peripheral section can 
become larger than that injected through its central part. 
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CLAIMS 



[Claim(s)] 

[Claim 1] To the plating object (10) connected to one pole of a power source while making the mutual core in agreement and 
meeting the stirring plate (3 1 ) which two or more jet holes which make plating liquid (20) blow off were prepared, and was 
arranged in the jet cup (2 1 ) The plating liquid (20) spouted from the jet hole of this stirring plate (31) is injected, and it is the 
plating fihn (20a) to this plating object (10). In the plating equipment to put said stirring plate (3 1) Plating equipment 
characterized by forming the periphery section so that much plating liquid (20) can be spouted per unit area from the core. 
[Claim 2] To the plating object (10) connected to one pole of a power source while making the mutual core in agreement and 
meeting the stirring plate (41) which two or more jet holes which make plating liquid (20) blow off were prepared, and was 
arranged in the jet cup (2 1 ) The plating liquid (20) spouted from the jet hole of this stirring plate (3 1 ) is injected, and it is the 
plating fihn (20a) to this plating object (10). In the plating equipment to put said stirring plate (41) Plating equipment 
characterized by being formed so that the jet direction of the plating liquid (20) spouted from the jet hole except a central jet hole 
may serve as the periphery section of a plating object (10). 

[Claim 3] Plating equipment characterized by connecting and constituting a stirring plate (3 1) in plating equipment according to 
claim 1 to the pole of another side of said power source which connected one pole with the plating object (10). 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a plating object, for example, the plating equipment which galvanizes the front 
face of a semiconductor wafer, especially the plating equipment v^ch can put the plating film on the front face of a 
semiconductor wafer by uniform thickness. 
[0002] 

[Description of the Prior Art] Next, it explains, referring to di awinR 2 about the conventional plating equipment which galvanizes 
the front face of a semiconductor wafer 1 0. Drawing 2 is drawing for explaining conventional plating equipment, and is this 
drawing (a). The typical sectional side elevation showing the configuration of plating equipment, and this drawing (b) The top 
view of a stirring plate, and this drawing (c) It is the sectional view of the semiconductor wafer which put the plating fibn. 
[0003] This drawing (a) Conventional plating equipment was constituted including the jet cup 21, the plating tub 22, a jet pump 
23, 1 st plating liquid supply pipe 24a, 2nd plating liquid supply pipe 24b, the plating liquid recovery tubing 25, the plating liquid 
tank 26, the 1st plating electrode 27, the 2nd plating electrode 28, the stirring plate 29, and DC power supply (not shown) so that 
it might be shown. 

[0004] putting the plating fihn on the front face of a semiconductor wafer 1 0 hereafter — assuming — conventional plating 
equipment - this drawing (a) - this drawing (c) It refers to and explains in detail. First, the front face is.tumed for the 
semiconductor wafer 10 which should be galvanized down, and it is one pole of DC power supply, for example, cathode 30b. It 

sets to the 2nd connected plating electrode 28. 

[0005] if a jet pump 23 is worked in such the condition - a jet pump 23 - 1 st plating liquid supply pipe 24a the plating liquid 20 
which was minded and was inhaled out of the plating liquid tank 26 — pressurizing — 2nd plating liquid supply pipe 24b Cavity 
2 1 a which was minded and was prepared in the pars basilaris ossis occipitalis of the jet cup 21 Discharge opening 21b prepared 
on the base inside from — vigor improves the regurgitation. 

[0006] And this cavity 21 a In an up efifective area Two or more jet hole 29a which has the same opening area Since the stirring 
plate 29 with which the whole surface was made it dotted that it is also at abbreviation same surface density is attached, it is this 
cavity 2 1 a. The plating liquid 20 breathed out inside jet hole 29a of the stirring plate 29 from — blowing oS — the shape of a mesh 
- carrying out ~ anode plate 30a of DC power supply It will inject on the front face of the semiconductor wafer 10 which passed 
tlie 1 st connected plating electrode 27 and was set to the 2nd plating electrode 28. 

[0007] When this plating liquid 20 contacts the front face of a semiconductor wafer 10, the ion in plating liquid 20, for example, 
golden (Au) ion, loses that charge, (discharging) It is gilding fihn 1 Oa to the front face of a semiconductor wafer 1 0. It becomes, 
and it covers and the front face of a semiconductor wafer 1 0 is galvanized. 

[0008] In addition, the plating liquid 20 which flowed and fell from the jet cup 21 into the plating tub 22 passes the plating liquid 

recovery tubing 25, will flow back on the plating liquid tank 26, and will be reused. 

[0009] 

[Problem(s) to be Solved by the Invention] By the way, although plating liquid 20 is spouted at the almost same initial velocity 
also from the jet hole 29 of stirring plate 29 throat jet hole 29a prepared in the periphery section of the stirring plate 29 from - jet 
hole 29a to which the rate of the plating liquid 20 which blew off exists in the perimeter of this plating liquid 20 and which was 
mostly prepared in the core of the stirring plate 29 by the effect of the plating liquid 20 of a quiescent state from it becomes 
later than the rate of the plating liquid 20 which blew off. 

[0010] For this reason, a lot of fresh plating liquid 20 than that periphery will be injected by the core of the semiconductor wafer 
10 which the mutual core was made mostly in agreement and met the stirring plate 29, and it is drawing 2 (c). Plating fibn 20a put 
on the core of a semiconductor wafer 10 so that it may be shown Plating film 20a put on that periphery There was a problem of 
becoming thick. 

[00 1 1 ] This invention is made in order to solve such a problem, and it is for the purpose to offer the plating equipment which can 

put the plating film by uniform thickness on the surface of a semiconductor wafer. 

[0012] 

[Means for Solving the Problem] To the plating object 10 connected to one pole of a power source while said purpose made the 
mutual core in agreement and met the stirring plate 3 1 which two or more jet holes which make plating liquid 20 blow off were 
prepared, and was arranged in the jet cup 21, as shown in drawling 1 The plating liquid 20 spouted from the jet hole of this stirring 
plate 3 1 is injected, and it is plating film 20a to this plating object 10. In the plating equipment to put the stirring plate 3 1 The 
periphery section is attained by the plating equipment characterized by being formed so that much plating liquid 20 can be 
spouted per unit area from the core. 
[0013] 

[Function] The stirring plate 31 of the gilding machine of this invention is formed so that the periphery section can spout much 
plating liquid 20 per unit area from the core. 

[0014] As mentioned above, the rate of the plating liquid 20 which blew off from the jet hole prepared in the periphery section of 



the stirring plate 31, and reached the plating object 10, for example, a semiconductor wafer, is a low speed from the rate of the 

plating liquid 20 which blew oflF from the jet hole prepared in the core of the stirring plate 31, and reached the semiconductor 

wafe? 10. However, the volume of the plating liquid 20 spouted from the jet hole of the periphery section of the stirring plate 3 1 

increases more than the volume of the plating liquid 20 spouted from the jet hole of the core of the stirring plate 3 1 . 

[001 5] Therefore, fresh plating liquid 20 will be mostly injected with tales doses all over a semiconductor wafer 10, and the 

plating fihn put on a semiconductor wafer 10 serves as whole surface homogeneity. 

[0016] 

[Example] Hereafter, the plating equipment of the example of this invention is explained, refeiring to drawing 1 . Drawing 1 is 
drawing for explaining the plating equipment of the example of this invention. This drawing (a) The typical sectional side 
elevation showing the configuration of the plating equipment concerning claim 1 and claim 3 of this invention. This drawing (b) 
The top view of the 1 st stirring plate concerning claim 1 of this invention, and this drawing (c) The top view of the 2nd stirring 
plate concerning claim 1 of this invention. This drawing (d) The sectional side elevation of the stirring plate of the plating 
equipment concerning claim 1 of this invention, and this drawing (e) It is the sectional side elevation of the semiconductor wafer 
which put the plating fihn. 

[0017] In addition, in this specification, the same sign is given through the complete diagram to the same components, the same 
ingredient, etc. This drawing (a) The plating equipment of the example concerning claim 1 of shown this invention is drawing 1 
(b) about the stirring plate 29 of the conventional plating equipment explained by drawing 2 . Stirring plate 31 (1st stirring plate 
3 1 ) as shown It replaces with and constitutes. 

[00 1 8] The conventional stirring plate 29 is drawing 2 (b). Two or more jet hole 29a which has the same opening area so that it 
may be shown Although the whole surface was made it dotted that it is also at abbreviation same surface density and being 
constituted The stirring plate 3 1 of this invention is drawing 1 (a). And drawing 1 (b) It is jet hole 3 1 a of a core so that it may be 
shown. Jet hole 31b which has a bigger opening area than opening area A perimeter is made dotted and it constitutes. 
[001 9] Such jet hole 3 1 a And jet hole 31b It is dotted, respectively that it is also at abbreviation same surface density, and since it 
is constituted, the numerical aperture of the periphery section of the stirring plate 3 1 becomes larger than the numerical aperture 
of the core. 

[0020] The operation of the plating equipment of the example concerning claim 1 of this invention which replaced the stirring 
plate 29 of conventional plating equipment with the stirring plate 31, and constituted it is the same as that of the operation which 
this conventional plating equipment mentioned above. 

[0021] However, it sets to the plating equipment of the example concerning claim 1 of this invention, jet hole 3 lb prepared in the 

periphery section of the stirring plate 3 1 as mentioned above from - the rate of the plating liquid 20 which blew off and reached 
the plating object 1 0, for example, a semiconductor wafer jet hole 3 1 a prepared in the core of the stirring plate 3 1 from - from 
the rate of the plating liquid 20 which blew off and reached the semiconductor wafer 10, although it is a low speed jet hole 3 lb of 
the periphery section of the stirring plate 3 1 from - the volume of the plating liquid 20 to spout ~ jet hole 3 1 a of the core of the 
stirring plate 3 1 from it increases more than the volume of the plating liquid 20 to spout. 

[0022] Therefore, it will be mostly injected with tales doses all over a semiconductor wafer 10, and fresh plating liquid 20 is this 
drawing (e). Plating fibn 20a put on a semiconductor wafer 10 so that it may be shown becomes whole surface homogeneity. 
[0023] Moreover, the plating equipment of the example concerning claim 1 of this invention is drawing 1 (c) about the stirring 
plate 29 of conventional plating equipment. It is jet hole 29a to the periphery section so that it may be shown. It is also possible to 
replace with ****ed stirring plate 31' (2rid stirring plate 31'), and to constitute. 

[0024] It replaces with the stirring plate 29 or the stirring plate 3 1 , and is stirring plate 31'. Also in the plating equipment of 
another example concerning claim 1 of this invention which it comes to have stirring plate 3 T Jet hole 29a prepared in the 
periphery section from ~ the rate of the plating liquid 20 which blew off and reached the semiconductor wafer 10 stirring plate 
3 r Jet hole 29a prepared in the core from - from the rate of the plating liquid 20 which blew off and reached the semiconductor 
wafer 10, although it is a low speed the volume of the plating liquid 20 spouted from jet hole 29a of the periphery section of 
stirring plate 31'-- stirring plate 3 1' Jet hole 29a of a core from ~ it increases more than the volume of the plating liquid 20 to 
spout. 

[0025] Therefore, it will be mostly injected with tales doses all over a semiconductor wafer 10, and fresh plating liquid 20 is this 
drawing (e). Plating fihn 20a put on a semiconductor wafer 10 so that it may be shown becomes whole surface homogeneity. 
[0026] The plating equipment of the example concerning claim 2 of this invention is drawing 1 (c) about the stirring plate 29 of 
conventional plating equipment. It replaces with the stirring plate 4 1 as shown, and constitutes. Jet hole 4 1 a of this stirring plate 
4 1 It constitutes so that it may converge on a specifying point with the production of that hole axis 4 1 al . 
[0027] Therefore, jet hole 41from specifying point side on ** a The plating liquid 20 which blew off will advance in the 
semiconductor wafer 10 direction, emitting to a radial, as shown in an arrow head A. For this reason, it also sets to the plating 
equipment of the example concerning claim 2 of this invention, jet hole 4 1 a prepared in the periphery section of the stirring plate 
41 from - the rate of the plating liquid 20 which blew off and reached the semiconductor wafer 10 jet hole 41a prepared in the 
core of the stirring plate 41 from - from the rate of the plating Uquid 20 which blew off and reached the semiconductor wafer 10, 
although it is a low speed The plating liquid 20 spouted from each jet hole 4 1 a Since it is constituted so that it may go to the 
periphery section of a semiconductor wafer 10, it will be mostly injected with tales doses all over a semiconductor wafer 10, and 
it is this drawing (e). Plating fihn 20a put on a semiconductor wafer 10 so that it may be shown It becomes whole surface 
homogeneity. 

[0028] The plating equipment of the example concerning claim 3 of this invention is one pole 30a of the DC power supply (not 
shown) which had connected with this 1 st plating electrode 27 in the plating equipment of the example concerning claim 1 of this 
invention mentioned above while removing the 1 st plating electrode 27 out of the jet cup 2 1 . As a dotted line B shows, to the 
stirring plate 3 1 , a connection substitute is carried out and it constitutes. 

[0029] Thus, in the plating equipment of the example concerning claim 3 of constituted this invention, while the configuration in 
the jet cup 21 becomes simple, the flow of the plating liquid 20 within the jet cup 21 becomes smooth, and the miniaturization of 
a jet pump 23 of it is attained. 



[0030] 

^ffect of the Invention] As explained above, this invention enables oflfer of the plating equipment which can put the plating film 
by tuiifonn thickness on the surface of a semiconductor wafer. 

[003 1 ] Therefore, the thickness of the plating fihn put on the semiconductor wafer with the plating equipment of this invention 
serves as whole surface homogeneity, and not only the improvement in the yield of a semiconductor device but also the electrical 
characteristics improves. 



[Translation done.] 



